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EREET D,

[0039) BEEERETOFABRET LRNKBE
Fi3. BwWicHRRTRARBTHANI. —¥ /4L
H-oTh&<, XRBRABY JLLIIHoTHI .
BXEROEERERR. AL, SERBRETRUESN
RBREFER—OXRRBIRII—RICHBIRAS, &
SNERY I — 22BN LNRE, 7TOR TSR
F XRBRATOISAP) —RUVTFL ) a-l
B BRAEAEREOBRBNEETEENKBATS S
&> TEEENRS.

[0040) g4RBETFIRE>TI—-RINBRYUAR

7F Rit. WERBINPD | OBBER HRY

RIFRPOTANT 4 RRSDER. TRRIGS %R
#TB) MEERNIIREBINSEDIC, TOBGEPIcy
A7 4 RESZEVHOTHNEINMAZ 2BEORY
RIFRCHoTHEN. 5. ARHUI. WEEH
EN-PD I BiEOHRSBETFRE. RURTF RO
Ta=NFT 4 >Y. BESIHESTIHEBARICHLTR
#axh, shick DEEMNICEREMEKT DL 5218
Bl bEMEAND, ZRVIOEBBRICED. FRHIR
FASNARBEFLELTEMIETITII (HSA)
22— RToRETFERGT S,

[0041) ZHEEDH, RUKRXKTF R 208
2. SRARCEART/FRUKICBEARESDIL2E
%y 5.

[0042) EBEXLLTR., XBE. KREFLRZ LD

FEdER, B8 HodRsZoRBHEBNETO N

3, ®HiZ, BREEHOTO LI Y ENLTRBRY
R7FREZ/BLEDEE. AATEBARMMTEL
L, RiEYFEL Y,

[0043] xRFRESIT. LEBERRENT. &
FPD I BEFLUORUARTIF F2I—-FT54%R
T EEARBEIHTRRURTF R EEES R, KU
BRURTF REENTEZZENERDIRIRTFFD
SEHEERST 5.

(0044] *RAOHBBRICED. EFPD I RRA
TSAZFEAVTHS AXERSEREERLTES
h/-BBNTHS ARUPD | 2B 0ERHTHAESR
SRABEITE. BRIRBIELBEEHANT, HS
ADSHBRIZIFETH6 0 %ML B8H) .
[0045) BRITHEEINSZDHLDIRAWA, RS
KEBHS ASBROBEMITBIL TREUTOXIIIEL
575, '

([0046] HSAR. 17THOIANT 1+ RRESER
SEARTHD. D, in vitroCOEHREHELIS
OBHERERICBVWTESREBHEADOPD | OFFICK
D, TORRBEXBRNEEIND &5 NTY

(6)

10

50

#E¥6-38771
10 :
3.
(0047) MBHIS23KIck>T. HSARTE
BAFELTHBININ, FAEEOHMRAICBHSA
SFMREBENTWVS, SDSEXXKEBKICKD. R
HNOHSA(24HT5L,. BHFETTRY NV ELETH
—NYRELTEBRHS ADTEA—DEHBERTD
ITHL. BXFEEFETTR. S0 FROKEWTHE
SN EREELTREEN, BOMIEEBZHSAE
RELD>EHEZRT. ChdORBR. ARRIIERET
BHSARTR. BTATANT 4 RESHFREIE
BRENTWAEDHEL D EH#EEEINS. — 4, PD1%&
HERIHERTIE. MBROHS AOBRTRFEE
TFTOSDSEANXBTIE,. HSARTFIINROPD I
c DNAZ#RB AL TLARLESEL S BHRAH
SAREERBLTEIDELEFEo RN RELUTRIEE
haZehs, PDIRHS ASFHROEERIANT
£ FREDOEBREREL. LDUBNICHSARTOR
REBEREBBL TWB RTINS, ZOT &tk
oT. AL, FREZBHEEZRHDOHS AOHRATO
£6%, 7TuF7—VYREBDPMNEDIPBLIARBZ2D
IKHORBRMHEINL TWLWAS EEbNhS.

(0048) £/, PD ] ZH#RHILLPE&LI R
WBSTOHI S 2 3%ERMOHS AODMRNAFHE
#|/%ZNorthern /Oy FEEICEDHETSE, PD 1 RE
TERBEIVLESICHS AODMRNARIEML TY
5, TOTER. PDISEEHSANTFREALTY
BT TR, HSABRETOBERELMIHE
BE2HEXTWSAIBEEEZHRBL TWS, L2AL, MR
BAOHBTERENTHEENRAICHBS £ Ml T
NI )—-¥—-EBROMEIZE>TEMPD I XS
RIZBBHEINSHWE NI/ EELHS ADHREINENM
Lz &ML TWAZ EME, PD IR, /Mg
KBWTHSALHEL, BEHSARERLEET ZRN
HSADOEEL N2 ELREBEEFERTHDHEEL
BESNL DB THBEDITHX B, 5. HIS2
IBREDDWENEHSALPD 1DOBR%EH5&, PD
IBRHSAOEBHWBEINTED., T oicHEAICRE
ENBERPDILRILBBEBAZENS, ZFEEHSAD
in vitro COBEBMRICBWTREDRERTOIZHE
EINBPD I BN A IEEBE/NANTOLERS
hTwaboeEEaInsd, ZozEdEk. PDIRS
HSAIEHBHERLTWHSZEEFZRLTWEES LA
AD.

[0049) Zn&SIc, HSAOHTPD 1 D8R
L&o TEOHUBBROMMHBENE SN, TOPRNP
D I BHEH S A DR XKIBARRITHW TSR
B Ehs, ED—BNIC. PRI T4 RESORK
M BABEOBEAPEEMARFEL TW328EAR
LRIIDOVWTHHA—HRATPD 1 2BEICHERR X
BB EREVFEROBRROEMBENRGTED L
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#zx5N5,

[0050) EATOEBHIZED, X5IZFRHENN
THN ERARINSOEBHAICBEEINZIDBOTIR
20,

[0051]

(SzHEH)

t hPD I (protein disulphide isomerase)cDNADZ O
=t

b R Agt11cDNAS 1 75 U — (Clontechtt) #9100,
000 ZO—> % 0.2% D)V b—AZEDL BiEih (1%
IZFRUTER, 18 NaClBET 0.5%1—A bTH
A RS2 b)) T3ITC—BUER Lo KIRE Y 10908k S8

5001 &RAL. THIT 1M NgCl: 5ul EMAITC
TIAEMBATS ik 77— P2 KBRICERRS
/7%, “h%&50mlOL B EEEXEH (L Bii#, 10n
N ML BEV 0.7% T HD—R) KHAREE. 23cn
X237/ V—hHOL BEREM EIZEWE, EREX
BEEDS, IICT—RERL 7 y— DM E
. 8ohiT7 7y —T %7 4J)v¥— (Eybond-N, Amersh
apth) T8 L. FZIVAH VR (0.5N NaOH B L T0.15M
NaCl) {28 L 723MM ®# (Fhatpan ) kiz, 77—
OHEEE LICAVT 1 BRE, L TREKR 1M
Tris-HC1 (pH7.5)B X TAL. 54 NaCl ] KB LRAREL
IZ18MRWE, E5ICT740VF—%& 2XS5C B (20
XSSC =3M NaCl BXUL 0.3IMIZ I B=FrUDL)
THYR. RE®. UVRHEZZMITFSI &Ik Ty
—IUDNAZ74 NI —IZEELE. T3LTRLENE
TANT—ERWTHUTOFEIZRK>TE FPD cDNAD
AP )=V EfToT.

(005 2) Fuo—SIiZ. 70U 4-KER{LE
# (PD1 &E—% >/t H) cDNA [Pihlajanieni, T.
et al. (1987) EMBO J., 6, 643 ] @ 243BBM»5 2
828 HOXEEROBMBBRITHET 240ner OFVI<
—DNA (5’ -T6GCGTCCACCTTGGCCAACCTGATCTCGGAACCT
TCTGC-3 " ) %. BEIDNASEKE (Applied Biosyste
s E5IL380B) ICE DERLI=bDERWVE,
" {0053) AEDNA (20pmoles) % 50mM Tris-ECI

(pH7.5) ; 10md MgCl: . SEMIFFAALA b—JL. 10
0 uCi [r—%*P] ATP (~3000Ci/mmol, Amersham
1) BIURBFOTARYXIZLAFEFF—¥ X
g ZSUBEOu] PTIICHOLMRBEED T
EICEDED 5 BEUCERLLERLE, ERROT LN
F—TUNL VI E—=a B8 [5XFNV
FRBEQOOXT NIV RE=2%UVAHETIL T2
2% 743 400BLU2EBVEZNYOUR
>) . 1M NaCl . 50mM Tris-HC1(pH 7.5). 10mM EDTA
(pA8.0) . 0.1 RFINFLIASBFTPUDLBX
U220y g /Dl OBEHEABE LS HBFDNA] 1237
CIBEBRLESE. NATVY1E—a Bk (7
LNATVFAE— a DBRIZHIE cpn/nl D LR

(7N

10

50

Y6 —-38771

12
MDNAZSUER PIITCIHFBLE. TDT4
N&—%& 2X5SC BWREAVWTERTHREL., T5i22
XSSC, 0.1 ¥RFIINWTFNLILEF MO LB
T42C 30 BITES LB X & 7 1 )V A (XAR-5. Kodak
1) Ic-80TCT—BBREIEE, 74INLORBOK
BOIRAIN == U T8 DOOBES T F IV ERE.
ZThSDI 7 FIIHETIMNBISZT7r—VE2LE
ZL—br 5N/ ELUTEYID R 10l® S MESH
[100mM NaCl, 10mM MgCla , 50mM Tris—HCI(pH7.5)
PEU0.01%¥SF>] IKBL., 4CT—HBETSC
LIk, ¥hoT7y—TEBBEPICERLE. O
EOILTESN8ED L RAI V-V JRBtET 7
—ZioWnT, FNEFNLRAZ V- T LERDOSE
BT2RAI V- V&G EBR 1 DOHNBEY
O—>ELTRok. TOZU—/TDWTESIZ3IXK
APV = Y EFVERICE—OREID—2 & LT

SREL 7=, .
[0054) Boh=BEIO—-2DT7 57— DNA %Le
der 50F# [Leder,P., Tiemeir,D. & Eoquist L.
977) Science _196, 175 ] KKK DRAML. DT
J7—YDNA® 1/5B%EH (100mM Tris-HC1 (pH7.
5) . 100mM NaCl. 6mM MgCl: . 6mM XJVAHT b
=l 0.1%¥5F> . pg/nVRXIL7—
ABLTR20BHM D Beokl (ZyRrP—20) ] 50u!
T37C 1 BEIEER. 0.8% 7 Ho—A ¥ IV CTHEHSK
BT o RER. TOBES O— 150 bpDf Y
— FDNAZSBI &M o7, TFIANTY— (Ge
pe Clean™. Bio-101 #) ZAWTA >Y—F+DNA%
08 - U=, BEIRL7=DNAKH#200g& EcoRIT
HILL7=pUC19 R #—#5100 g EDNASA 5 —
ar¥Fv b (ZEEHL AW20n] . B4 1) OES
EHTI6CISEMRIEE®S Z it DHADNAZEHRE
AREHERXTSAIRERE. JORSHEIL] ZA
VW TMandel 3% [Mandel,M. & Higa, A. (1970) J.Mol.Bio
1. 53, 154 ] ICXDKRBBETG 1 REBHEEALX,
BoN-BREREKZS L g /DITES) 2V ESDL
Big# 100n] C37C—BRER L. 7V UBHEE (Birn
boim,B.C.& Doly J. (1979) Nucleic Acids Res. 7, 15
13] kD723 RDNAZKEHELE, TOTIFR2
KDNA10x g ZE#[100od Tris-HCI (pH7.5). 100mM
NaCl. 6mM MgCl:, 6oM AJH 7Ly /—Jb. 0.1%
YSFrBL 100D Ecokl (o BRI P—>
#) ] 200 pl HTITCIEAMNHELEE 7/ Vi
H, ¥ /—LiILRETFVABL., 0.8%7Ho—R5
IVBKHKETTo =, #150bp O H—FDNAZEYS
AN S —TENL. E\FICETPD cDNADRA S/ Y—=

HicBAwsTao—TELk.
{0055) EFPDI cDNADEEERSUID—%282
iz, HHTE MFRERAgI11eDNAS A 75 ) — (Clon
tech?t) #50,0007 n—>BL UL FHRAAgI11cDNAS
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13
1475 U— (A #50,0000 O—IZDWTHATY
—= Y ETok. LROFHEELFRIIHSAI T )—
D77—UDNAEBRELIETZ A NI—2#BL. L
#2150bp & MPDI cDNANTH#9100 g% [a —3* P] dCTP
()400Ci/omol, Amersham #) BXU=v I RS AL
—2ary¥y b (@) ZRAWVTHHEERLZb D%
ERAY Y= iAWk, LRBOwT 4 NVI—ETL
NATYF AL~ a BRIZOC 1RER L 8. N
ATYFAEC—2aBE (FINATVF1E—T3
EEICHI0 cpn/nl D EREERDNAZSURE) P
IZ60CISEMIB L. TOT7 4Ly —% 2XSSC BEKE
ALTHEBRTHSL. E5i 0.5%X88C . 0.1 KT
VNIRRT D ABBETEST 1 B LS
X#74 v (XAR-5, Kodak#:) I2—80CT—B@ta
Hice 74 NADBBORRE. HR cDNASATSU
—kv6f. Bl cDNASAT7SU—EkD5EORE
YFNEBRE. TNSEEBIZ2R, 3RDARIZY—
=T B T EIREDBRNICHR cDNASA Y
Sy—kh4{@. B8 cDNASAITISU—&LD3ED
BYEZo—- BB LE, 5N 7D00—-20D E
coRIA >4 — FDN AWK &§0R & FROFEICR> T
S5 X3 FRY ¥ —plC19 DEcoRl Hfricyrro—2
L7, 720—-201 Y — MIDWTOHREER
WEEEELE, TOKE. FBR cDNAD4DBIT
B8 cDNAD2DREWICF—N—F v 7L THD.
"o, FOSLOFREROS 10— 1 D (pEPDI6) &
REROZO0—> 1D0HPDIpd) D2OTEMNETS
£ FPDI cDNADREZHIN—LTWB I LY, ThbHD
70— LPiblajanieni 50 D— > OHIRESMRO
HEgs SsFREIN. WY O—IDWn T M13 SEQUENC
ING KIT CERE#SH) . N13 Sequencing Kit (R¥ES
) BLUFABDNAI—Z T H4— (3704, Applied
Biosystens#t) =k DDNAKHEEFEREL ., Pihl
ajapieni 5OF—F LORBICIDEY O— 2 REfk24
SAEERMNSRDE FPDI cDNAXI— RT BT EAHS
heRok @ABE1L) .
{0056) tFPD 1 DBERATSIAI RO
L+ FPDI ¢cDNAZIO— K93 2 DD O—pEPDII
6 BLUDEPDIp4 2 &icLTE FPD I OBRIZSBIT
BRBABISAI REUTOFETHELE B1R
A, BBXUC) .
{0057) ZIAAHVBEEICEDAEL /pHPDI16 DN
A#®1ug%Eik (10 Tris-ACI(pH7.5). 100mM NaC
1, 6mM MgCl. . 6oM ANAT Ty /) —N, 0.1%¥
S5F 3, 10BID EcoRl (CwRP—2) BXULD
By oPstl () 1 2011 $T37C 1 BefEif L. 0.
837 Ho— A& TEKKE Z{T\. PDI cDNAD 533
EcoRlA S5Pst1ER4 D#1490bp OES DD NAKK %Y
SANRT Y —IC X DRE - FE L. —F pHEPDIp4 DNA

(8)

%H¥6—-38771

M4
oM MgCl: ,6aMANATRITF /=) 0.1%EFF
V. 1084 opst] (R D—84) BEIUI0BED
BamHl (4 ] 2011 PT3ITC 1 RHEHACERRARICL
TPDI cDNAD 3° 3#GIPstIH S. BanRIEf45r 1. 3kb @

 REDODNAWKZ5E - BHELL IOXIKLTE

10

30

L7HDNAWHEFNENHS0gB LY BcoRIBXU
BamBI THLL. BRIZLAET T RI kR #—pUC119
DNARI20ng 2 EBEBHDDNATA ¥ —a>vFw A
25l BXUBEKS 1l #TI6CISHMRIBAERS T
ELITEDEREEEL, TOREEIOL] EAVTHINY
AR EDABEMVIINEI 5T MEVEEE
ERALL. XBER. EE0maI-tal FL—bk G0u
g/nl 5-7/0%—4 -Zupn-3 — A RUN—B-—
D-#S52 rES5 /R, 80ug/nl4YSOPN—B
~D-FAHSZ  ES /YR, 285ug /D7 EY
. LBIEEBBIY 1.5%RXR) ITEWi, 3TCT—H
B¥B. Sonafao-—BWL, 7TILHYEHEE
T75AI KDNA%REKL. FHERNRERVWERTE
TVARETETSAI RERFTIERERESER
L. 8575 A3 K% phPDIEBE AT,

(00 58) PhPDIEB%E b &ic LT, Kunkel#: [Kuikel,
T.A. (1985) Proc.Natl.Acad.Sci.USA.82, 488 ] iz&
D, ¢cDNALOPDITYFIERAEPD I DAL
OB I FIEREFENae 1 IR 2 M A L /2. phPDIE
B DNA ERWTHNI Y AKICK DKEBMEBNGI3 #Ha
U5 bl EBRERLE. B85hERERREDR
an-—% 150p g /DIOF BT Y ESL2XYT
B (L6XSZ R R TR, 0.5% NaCl BEK 1%
NI A=A RIFAS S B) TIIC—RBIERET
oz, CORBREIDE 1504 g /D107 EIY &
ST 2 XY TS0 IHEBELITCTTESITHRLE,
B (0Dsoo ) A 0.3BEITELRLE AT NIKOT 7
y—T%n. 0. 0. =2 BETMAITTI0N MR LBRS
‘iz, chicT0p g/l OBREICRDLIRATFIY
CEMAITTARMERERZT o, BREERLS
BiIcHITE SN E#ITL/S S0 2,58 NaCl, 20%HRY
IFV ) a—=)#6000BREMARBLLBRERT
155 BBE L. BOSBIIHITIESNIIRE SnlO
TEAE®# [10nM Tris-BC] . 1oM EDTA (pHS.0)] IT¥
PLEREOHHT x /I ENARBEROSBRICNT
TABZERLE. chitEaosooflazmif
SEROHBIIOTTRKEEZER L. 85NBBKIC
1/10EOSMEER T FUDABIY 2.5501% ) —)
ZMA BR80T TIONFHELELSRIZEDDN
AZLBELTERLE, THEN%IY /) THS
LRESSRE 10021 OTESSRICBELE. LD
FHETEELEdUESUphPDIEB BRO—FEDNA
Z2RAWVWTHTOFETENE THEEMBNae I L 0H
AZfFok. ZREAASKEFVIRILAFRE €

1 ¢ g#BEE (100} Tris-HCI(pH7.5), 100mMNaCl, 6 50 GGGGEGCGCCGGCGLGL-37 , i@tk 1 10pmol &M (10
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(9)

15

OmM Tris-HC1(pHS.0) . 10mM MgCl: . TN FF AL
4 b=V, 1M ATP BIVIOBEHMOTARY I LS
FRFF—Y (EBEED ] 101 HTICISHBRE
RTOCIOZEMBLTT4RY X I VFF ¥+ —¥%
SeiEx /-, EECphPDIEB HikD—ZF$EDNA 0. 2pmol
BIUK ul OF=— & EH (Site-directed mu
tagenesissystem Mutan™ -K, K#EdH) TREAKZM
ABRBREREIOu] &L, EDSBD1 ] LB
BIEZERBARSERA VIV VAF REK]L 1] %28
&L, 65C154, 37TTISHHEHE. 2511 OMHERWEK
(L Mutan™-K, [Eth) 60BIAIOABEDNAY H—
+ (Mutan'™-K, BED BEIU1BADT4 DNARY A
S5—+¥ (Mutan™-K, [E#) 2MA25C 2B
ZEIREDHBEAORET R, TOBEMBIC3 nl ©
0.2M EDTA(pHS.0) ZMX. 65C TS5 2RIMRTSZ &
LD HBEARESIEEIE . BoN/-DNABHS3
wl 230wl OXBEMATI-18mtSaPF> b
BE&L. X304, 42C45H 3 5ok 1 2B E L
Joo THITZ 300l OSOCKEM (2% FPUTS B
> 0.5%1—APIFAPSZ B, 10mM NaCl. 2.5
oM KC1., 10mM MgS0O. . 10mM MgCl: B X 20mM/ I3
—2) ZMANCIHERBLE, T5i1210] DOMIK
077 7—EMAITCTILERER. 1502 2/DlD
T BEUOL e /RIDHFILIESD2
XYTiE1nl 20X, 37C0MMIRRLE. 5
EREEZBLABL. EE20u] ZENL, XBEMV
119055 %80l EZEE L. 37CI0 MR, 150u
g/ND7 eI ESULBYL—MIEE3ICT
—mEELE. BoNEEHEREDS S, BRETS
NaeISRAIBA T 5 X X REGRFFT S HD%EN3 SEQUENCI
NG KIT CEE#HSD 2BV -DNAKERAISLHICL
DREEL%. TO75 A REphPDINae & & fHiTi=.
[0059]) 7)WAHYBEEETHARL /zphPDINae DNA 2*

10

30

HEE6-38771
16 :
* g %@ [10oM Tris-HC1 (pHS.O0), 20mM NaCl, 7mM
MgCl: , 7H{roNael (myF>P—4) BITAI08
froHind 111 (EFEEH) ] 30u1 #T37T 4B HHL
££0.887 HO— R Y NEZKEETWHL Tk OREED
DNAMIHEYSANOY - DR - {BLE. &
FaETFNT I OTV ToRAEZBRICB W THERAS
EOBWIRICEDIO—RTB3DNAKKEI/O—
L7 7T A= FpUC1195ig DEEELUTOERETHT >
7= GE1RA) .

[0060) 7SR KR~ —pUC119 DNA 11 g 288
#&(100mM Tris < HCl (pH7.5), 10mM MgCl: ,50mM NaCl
BEUL2BHID EcoRl (Zy R I—4) ] 2011
T37T 1 B L%, 70CS MRl THRELR
FEEk, RIZEREKSBulBIUNIFVFTTLHY
HERAT7 7y —E 184 (FWEL) EMXTIICIH
FMRE L%, 7=z /—-)VililizFn, §5hikEz
IH ) —NVILBICAWDNA2ENLAE. ZODNA
&,

5’ -AATTCTCGAG

GAGCTCTTAA-5 *

OREFP 5 R DThol A2 FTXhol ) U H—FEN & %
Y% [66aM Tris -HCI(pH 7.5) . 6.6mM MgCl2 . 10mM
PFFALA )b, 0.1mM ATP BELU 300BArD T4
DNAUH—¥ (Z#EED ] 3041 P TI6C—BEFER
L. TO®EEIOn] ZRAVTKEE I ML07 a2 ¥
T hENEAN T ABIIRVERGRL., S0ueg ./
BlOT7 B ESULBTL— Mo E3TC—HB{E
Bl oh-an=—iconT, 7HVhUBEEL
RAWTT7S XX RDNAZFENL. ARBREBRITEES
Z&ITEDEET BXhol Y > h—AHUC119 EcoRIERAL
IHAZThE7S A FDNAEZEBIRRAL .
[006 1] EATORAZLDABREHOAFVIXI LA
FR:

1. 5 - TCGAGAATTCATGAAGTGGGTTACCTTCATCTCTTTGITGTT-3” .
2. 57 — AACAAGAACAACAAAGAGATGAAGGTAACCCACTTCATGAATTC-3” .
3. 57 - CTTGTTCTCTTCTGCTTACTCTAGAGGTGTTTTCAGAAGGCCTG-3” .
4. 5" ~ GATCCAGGCCTTCTGAAAACACCTCTAGAGTAAGCAGAAGAG-3’

=ABDNASHE (Applied Biosystems#t. 7138
0B) ZAWNTARLE. INS584#30 pnol %. B
[50oM Tris - HCI1(pH7.6). 10mM MgCl: . SmMIFF
AbA b=Jl, 0.20M ATP RUA6 BIrdT4 RURXZ L
FF RkFF—¥ (FH\EED ] 2541 PTITC 1 HHK
BER3dIEizED5’ EEUCR{ELE, Bohikd
VX LAF RFE2ESUERERY Bf 1001 ) 100
TOKBICS PERBELZEZSRCHRBL7=—) >
ZFTofk. THiZ 600BNDOT4 DNADYH— (8
@) EMAI6TT—BRERL., 75X FHOER
EFVWZAHHISSAMILE. COZEHEDNAZ
Tx7-IVBICE BRI NI BER. ¥ /) —ILVLE
L DERL,

[0062) LlDXhol) o H—%BA LRI F—T
SAIR1 pe%BEk (100mM Tris - HC1(pH?.5). 10m
M MgCl: . 100mM NaCl. 10Bf7o BamHI (v R I—
o) BIU12BIDXhol (FFWEED) ] 2021 37
T 1HMEELEE,. 7/ —VEHEFL,. §5hi:
AKBHSIY ) —NVERICEDDNAZERLE. D
DNA: ERDADDFVIX I LAF ROE#EICED
RONZEZFEDNAT ST AL FEENEHK [66mM
Tris-HC1(pH7.5 ) . 6.6uM MgCl: . 10T FF AL A
b—JV. 0.1mN ATP BXLU 300BHrDT4 DNAY H—
Y (E&EEH) ] 30l hTIC—HRBEALE. Z0OB
Wiopl ZHAWVTKEBEIMI07 ka2 UF b %E

50 AN ABITREWERERAL. S0ug/DiO7 B>
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Y2EGULB/L—bEICEEITC—REBLE. &
5N IZDWT, ENSORFTETIAIER
DNAOHERFARRETS &I DBENETIHA
ATIRI FELOBBERLERRLE. ZOT/IR
3 K% pUClL19Sigs&ftiti.

(0063) LEOFHETHERLETSXI K pUC119S
ig DNAZT VA VEBEETHYLE, TODNA2ug
#ZiE [10oM Tris-HC1 (pES.0), 100mM NaCl, 7mN MgCl
2 . BEroStul (CyRII—) BLUI0BED
Hind 111 (REEHD 1 PTITTLEMAHLE 0.8%7
Ho— A WVEKIKENTMT, #83.2kb DEEDODNA
BHEISANDY—TLR - BBLE. ToXk3iITL
TH S5 N7=phPDINae IR D1. 7kb DNA. 7 ¥150ng & pUC1
19 Sigdik®3. 2kb DNA BTH ¥I500g % WG T 1 & —
ardFy FAKIOp] Bk 6] PTISTIOLRIKE
®, 10pl ZAHWTHNI Y AKICEK D XIBEKRIBI0L
LT bV (EBEAER) EEE&ERL. S0ul /
D7 TV EFVLBL—bicEWWie, ZO7
L—hEIIC—EBBEITSICEICEDESNZO0=—
IKDWT. ZIAVBEEERAWTTISAI RDNAZ
WAL, FREREAVWERITETIZEICED. B
OEZNTI 07V 7ORATFRICE FPD 1 F4%
BRLEEO (B2H) HRATSAI FERRLERE
L=, TD75 A R%EphPDILY1 & &fFitiz.
[0064]) BlEDXESIZLTHESh Y —F Bl
FRPD I EMBTINI-NTFE Ro¥F—E 1 BT
DI/OE—S—XETTRIAEEIRL,. UTOFMHEIC
EDEFPDIRBRY/SAI RERRELE. ThAHVE
BEic I DWMBL/- L2 phPDILY]l DNA 7 1) %8
[100mM Tris < HC1 (pE8.0) . 100mN NaCl. 7mM MgCl.
BEU0BE D BecoRl (ZwR—24) 1 100u1
37T 2 BENLE. FA07x /2008l
LB A7 /- ErnORL2ERRELE
B EmARRL. ROSBBKBEENRLE. 0
TJx/=l/200RNVAHBHEREL. §5HKEB
I21/1080 3 MEEEEF R U D A (pBS. 3) BLUY 2. 580
I -NVEMARSL, —40C2RMBRELLE. BO
EDESNELRETIX TS ) — I CHREERELE
L50u) DEKlenowkB @ik (Kilo-Sequence FiDeletion K
it, ¥EAH IBML. 4BifroKlenow fragment &R
i (EEEH EZWMATCHHRBREERBZZ&iICX
DEcoRl YINRDDERLETo/. TOBRIZDONT
2B 7/ =/ oo L ETREN. §5h
e ABICI/BEO3MERTRUDA (B5.3) BXU
2.5850Xy /) —NVEMAREL. —40C 1 HEBEL
oo BORIDESNAURENNX IS /— ) THidE
BEHEL, 5011 OKlenowiBE ¥ (Kilo-Sequence A
Deletion Kit, E¥&EH) ItHML. 4BHrd Kleoov |
ragoent (REEH) EMIITCHLBREBETEIT &

(10)

10

30

#B¥E6-38771
18

WT2ED7 = /—b/2uaFbaitzTswn. &
5NEKBIZ1/10EO3MEIRTFT U DL (pES.3 ) B
SY 25801y /—-NVEMIRE L. —40T 1F:E%
BlLk. BOICEDESNTLREINN IS /I TH
PEBEER L., H(10oM Tris « HC1 (pHS.0). 60mM
NaCl, 7N MgCl: BRUI0BESrDBanl]l (v R P—>
# 1 40pl ITEMLITCIHMREE L. Gohie
DNABEE 0.8%7HO—ZY N BEFKBICHT. B
1.8kb ODNANKZSSAND Y —TLB - BHML
7eo =%, TNAV)BEEETHEAL ZpIDB-ADH-ESA-A
(4$BAYE2-117384 54088) DNAS k) Z#8¥ [10oN Tris
HC1(pH 8.0), 100mM NaCl, 7uN MgCl: FXU4BArdXh
ol (EEH4) 1 1001 $T37C 22BN, 7
=N/ oufllaifiz 2EfTFNES KB,
1/ 108 OMERT L UY A (E5.3) BEY 2.580T
&)=V EMXEESL., —40C 2BMBEHRRLICED
PR & U CDNA 2B L 7=, . ZODNA ILBETOXTS /
—NTCHBRBREERL, 50u] OKlenowiE#iE (Kilo
-Sequence Deletion Kit. KHE®EL) ICHHL. 4Bl
@ Klenow fragment (XFEfth EMAITCASHHERIE
BT EITE DIl IR OFREETo . D
BEIKOWT2E0T7x /- /0o VLB ET
20w, BS5NEKBIZI/I05DONERT MY DA (R
5.3) B 2.550xF /- NV EMAREL. —40C
1 BFERES. BOIKKDLRE L TINAZENL .
BON/DINA 2708 T¥ /- )V THRPERBREEZSRL. B
% [10oM Tris - HC1(pHS.0). 60mM NaCl,7mM MgCl: B
S UI0BM DBanHl (Zy R D—22) ] 401 ITHEH
U, 37C75 MMk L 2. T OBEKIC10n] O 2M Tris
-HC1(pHS.0). 110z1 OWEKBIY 1B OKEBEH
C75 HHRTIIAV I A7y F¥—¥ (ZHEHL) £
ABaEL. 60C IRHMBT A &ick DBRTRD
5’ RV RIERBET-> k. 85N EBKICI/105D
MEFEEF U D AQHES. 3) BEU 2.5y J—VE
MABEL. —40C 1FHIBELZ. BLICEDEERE
LTDNA ZERUBEZSSE20u]1 OTEIZEREL 0.8%
T HO—-ZAL NVEKFHBIZM T, K8kb DODNA i %
5 ANDY—ERANWTRIRLE, BlLDXSIZLTHR
SN 7-phPDILy1tha3k 1. 8kb DNA B H#150ng3s X U pIDB
-ADB-HSA-AH 3R (DBKbDNAKT #5008 % SEMEHINA 51
¥—a ¥y hFAKOL] . BH¥ 6ul SEAL. 16
C 2.5 HMINA ST H. B5N/=DNA
BEI0p ] ZHWTHN Y LKL DKIBEC600%KZE
FEHRERL, S0l /ni0T7 P E2SBLBTL
— MCEEIICT—BRERLL. f5an=—izD
WTZNAUBREEICED/SAIFDNA 288L. #
BEEFEFHEIRSI EICEDANLETE 7O
Fa¥yy—-+¥1Suoe—-F-TFHic) —¥—-ERNER
PDI #FR LT ITAI RERBTHIREEREERR

K&UBQmWﬁ$ﬁ®¥ﬁm§ﬁok.:O%KED 50 Uiz TOXSICLTHELP RRT X FEpA

—700—



19
HhPDILYl & &fHVI7z. Fi=. TOHREBEOER. RHBEPD
1 ONKIRT = / BeldAsp 561y IcggEshi.

[0065] —F4. & D]l BHEBRAOI> bO—)
TS5AI FEUTOFRETHERELL. TIVHDBEET
BH%I L 7=pIDB-ADH-HSA-A DNA 541 %¥# [10mM Tris-
HCI,100mN NaCl, 7uM MgCl: , 24BifrdXbol (£
#) BLU2OBAID Banll (ZyRT—24) 1 100
)l HTIC 2BRIELE. v/ /voaiiva
#ithZ 2T VR SN KEIZL/108 OMREE T F U
ALA(PH5.3) BIUY 2.5y /- EHMAREL. —
40C 2R BEEROICKDDIN Z2URELTERL
oo TODNA ZT0XLS ) —)VTHBER. BELRL.
50121 OKlenoviB#i#& (Kilo-Sequence Deletion Kit,
EWEEH) ITHEML. 484D Kienow fragment (FiF
&) MR TITCHABREE RS Z &2k DIholB
& UBarBl YIRS OFREETH /2. ZOBRIZDON
T2EO7x /=Mool isflilEzFnEshik
KEIC1/105 DOMER T b U A (E 5.3) BXL 2.5%
DIy )—VEMABEL. —40C 1 BEABERREOIC
EDUW/ELTDNA ZEMRL . NEMEERE20,
1 OTEIZEBEL. 0.8% 7 Ho—A|EKEICTHIT. #
8kb DDNA WK% S5 AN ¥ —TENRL%x. 85hi
DNA MK #50ng & RBEHDNA S —aFy o
A#30pn]l , B 6ul &ESAL. 16C—MRIEEH,
BCE&ICEDER{EL, ZODNA EEIOu]l ZAN
TKBE 101435 bl (ZWER &AL
vAhtEizEDERERL. S0ul /DIOTEID %
SULBT L — M EIIC—iEELE, f5N/an
Z-RDOWTTNAHUBHEEICED IS AS FDNA 8
L., FRBEERET 2TV, BHET3a2 o—-LA
T5A2 REBROBLE. BO5NALTSI XS REpAI
Eaftitie.

(0066) & PDI OMAIZXZRE
LEROFETHELE FPDI #3773 X X KpAThPDIL
V1ZAWTHUTIZRTHETE DI OBBIZL S8R

fTolkz.

" [0067) YPDTL—h (@S FRT R, 181
—ZPIFAPSI b BT RUEBLY L5%ER)
LOEELA-BRAZEORIN_—% S0lOYP D
#HE¥NY FRTP L ST —APTFA LS B
V2% T Rl ICHEELITCURMIRBIERLE. T
DRIEMEE 0,901 2450100 Y P D55 #bic 128 U 30C TR
EIEEL, ODeoo (RED M 0.51ICFLEZAT
EFREMINTTERELUTER2ER L. 5N EH
% 3l 0.20iSNIZBE L., 0350 1ol #B\BANC
DR E L THEEER L. ZO@EEKIT46u] D50
% PRG#4000, 101 DLiSCN BLUT NI VBEET
§824 1L 7-pAHhPDILY1 DNAWEH#10u1 (DNA27 ] 53) &M
APRyF 4 VPIZEDEREL, IOCT—RBEL.

1)

10

30

HEE6—-38771
2

EUTERLE. TOBE#E%21002] ORBEXKTRE
L. SD (-Lev) 7V — b [SD(-Leu) s (0.67%/%2 bk
—ho¥FrR—R, BT EUH 2008/]1 OTF=,
B3N, AMNUTT7>. AERAFT2, ATN
=2 AAFA=, A1 OFaT . FA4VD

A4y, BYP, 50me/l O7zNT 5=, 1000
g/l DFANSXUR, RIVF IR, 150ng /1
ONY . 200081 DRLA=BI 375mg/1 D
U CLEO7 I/ BIAAMED ) BXU 1.5%
FHX] LIk E, 30CTERLE. B2 SHBIZASH
FERERR&EE SnlDSD (-Leuw) IEHIZIEREL3I0C2H
MRBIEE L /z. TORISEE 100n] 2 SplOYPD
BT EE L 0TC2HARMRBIER L. BoNBER
1. 501 ZE LA RBICHT L 5001 2ERL. Zhic
HRDILY ) —NVERMXBESEKPIC 1 FRRHNEL .
IHhEROSRBITMIESPORRERN S 0 BHhE
RE L TERLRERR L. BohmiRE10LL
DSDS-PAGEFIY > FIVER @ (125uM Tris—HCI (pH6. 8)
. 4%SDS . 20% 22UtV 10%B-ANAT TS
J=NBLU0.01%TOET /) —NTN—) CER
L. 54 M&ABBSDS-PAC 1L — 110720 (B—{bs3k
&) TTEKEKYET k. ZOYIVERGIE (0.15%
II—FYYT7 b h—, 10%KFBRBETM0% A S
J=)) TRE%. RAaE Q0%ERBET0%ASY
=) ITBL. #EHERELLE. ORI bo—

S &L T LA ZHTERE LT LR OpARRPDILYLIZD

WTELL FROBHEICIDESNGHY 7L ER
BICHKEBI L. DTRERELTIAAT7 23U S5—b
(5F894.000) . O mMETINVTI I (67,000) . F
RPN TZ (43,000) . H—R=w 7 RI5—¥
(30,000) ., XKEPUTT12EES— (20,0000 &
SUa—S2 FFNTI (14,0000 VL (GBS
B . TORE. 2 TENHSK ORRWEABTZ &M
T&El. TOHTFRIZ. R OFTRE—BLTS
DEMNET DL FPDI BARASBLEDOLHEFZN
Jeo FZTRBOBRHOY NI BEERNRELZEARS
ZEEBNELTUTOFHRTARERET- 2.
(006 8) pABNPDILYI 2R T 5B AH22OB 0
D= —%80ml OSD (-Leu) EMIZHEEL, 30C 2BME
Bz, KONRERKEZDITO4UDYPD -
DRk (YPDE, 6g/1 ®Na: HPO« B
XU 3g/1 ®WKH: PO« pH 7.0) iZ$EH@L. 30C2
AHRRBEEET k. JOBERERLDBIIHY
LHEEIRULT O BRRHDOHEITAL.
[0069])
EihSOEMX L MPD 1 OBEEFOREL
IROISRUTESNEBAGRMNSSEIENY]
2, IURT-IVICRAEBE HHERSTR30,00
0 ZAW., 404BEBE2{T>7/=(100n]) #. TSE-gel Phe

CHIZ Il ORBEAEMABREEOCLDEEELE 50 nyl-SPRBKED SAICED, EFPD 1 2BELE.
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Bk D 5 L1320, SSMEBEZ. 0.05% NaNs %2 ¢r10mdk
YK —10nM KCHERMGDE 8. 0CHEL L= bOR S, 1
255 [1T, BiRESERVLRARMHEA & ERNBESR
EHBRETHLICE>TEHLL:., ZOROFEIL 2
pl/oin TH3, COBREBEI4RITRET. H5HK
1. B2t FPDIOSDSHEHEAKRBRERT.
HIRENZ L3I, BRESSAZOT N ST 4—
&> TEFPD I RBIEFHE—DRAICETHBEN,
D, PDIFEHEZRRBLTLWA I EHLMCES
7z, Y PDISICHRT SRABRUWEIL, “orno
YRI5 74—CEoTELDTYRIKBETEDZ
bt 15 5 2

[0070) PDIE#DEE

PD I EitofiEid. BT - & - BREICXZHFET
ERLAERAY STV RIRR I L7 —F A (RNase A
DEBRNOREDRERA I EITELH> T, UR
X2 V7 —HAOBMROEREIL, COBNREHEOEE
OBREERELLTERELRL. BENABEENUTICR
7.

(007 1) RZ 5> F)V KRNase A DFRAH : 120ng DR
Nase A Z6NJ 7= R, 0.1SMPFF AL A b—
WEST 30lD0. I ) RIS 6 WAL~
&, SRAWTT. I5HHBBTREXET> . BTY
#0.01N BCl TRHE IV TIrFv I RAGC-25H 5 4
(15mm ¢ X 38cm) TETAEBRELLE. TOBREMICY
T HBRERMRBENE 2 LSITmME. HichY
AEMAPIZI.0 IZ6H. S—-SHAOXARE L
. 4 CTAHMTRbEE, ZORE%-80CTHRE
L7ebDEADF7IVFRNase A ELTHEBLE.
[0072) PDIE#ONE : BREREHKL =550
U CEEERE (o 7.5) 20mlic. 10¢] DINTFF AL
A b=V ENMALDBOEZEUL, TOBEEM»S102] %
CED, 20 OBRRE L FE/-550N EBE K (ol
7.5) 4201 IZMAOCT TS KRBT S, Thick
A5 /)L FRNase SBR502] 2MAI0C. 159%K
BIHs, 22T 1.945nl ORELA50mM b ) R
B. SuM BRI UL, 25mNEEH ) I AESUER
##pB7.5 1. 501 O —AXFRNARE (10mMh 1)
2 HE AR Hi#pHT. 5/1oN EDTA, 280000 MR EE80IZ/2 5 &
HSRAGLAEZDHD) £ lafaXklicmix. gLl
NEBREZSCIIRDIESITEHLIED, ZDEE26
Onn TOREEVFELCLBNWIEZEEBLTBL., PF
FAAVA =AU ALY 527V B RNase ABEHED
55u] BD, ZNEBEVPOBRBEEEERNS, 0.2
2T 22 H260ne TORHAEZRSD, PD 1 E %226
Onp TOBKE(EEOHENSRDEND,
(0073) LFPDIRFASF A3 FpABRPDILYLIZ &
BHEHEH I S 2 3&%kERER

E FPD I RESSAI FpAIRPDILYIZHWT, A TFD

(12)

10

2

30

%A 6-38771
22

885 B/ IPIEIFE11351 8 (FERM
8) ] RERL:. _
(0074) YPDZL—F (2%NRZFRMYTB2,
1N R —APXFA IO 2XTROHBBL
U L5%RX) LTIERLALHSARBEBBHIS 23
BOBM—~I0=—%5nl®>YPDIiFH (2% kY
Tho 1 %1 —ABRIFAMSI MBXU2%T Ry
B IKEEL, 30CT2 4RMIRBIERL:. O
2K 1olZ 5 0elDY PDESHIZEMEE 3 0 CTRER
#L. ODsoo (RE) A 0.5BEICEBLELZATH
AEERBMIEIDERE L TERL 2. £H-EEC
461l O50BRVITFL LY I—) #4000, 10
pl OL i SCNBIUTNHYEERE [Biroboin, B
C. & Doly, J. (1979) Nucleic AcidsRes . _7, 151
3.1 CRENMLAE FPD I #8375 A X KpAHRPDILYL DN -
ABH10ul (DNA®20ug®) ZMAERYT
4 >7IZEDRAL., 30CT—®mgELE. Chizl
Dl DBEKEMABBHER, ROIRICKDEEETLRE
LTEWRLE. COHEZ2100 ] OBRBEATERS
L. SD (-His. -Leu) 7L—bF [SD (—H
is. —Leu) i 0.67%)X7 r=bo¥ > R—
A 2%TROE, 208/ OT7F=2 AYSY
o AMIZ b 770 ATVEZY. RAFAZ.
30w/l oFuyy, FEIvaass, AUP, 5
omg/1 ®7x=V7 =, 100ag/] OF AN
OB AYNVFIVE 150m/1 ORUZ, 20
Omg/ | DFLFAZBXU3 7 5871 DU (EL
L7 2 7 BRBIAEMRERRSHE ) BLU 1.5%%
K] LickE30CTRRLE, HRSHATSL—F
Licapoo—¢ L TRAERREES:,
(0075] oh-BHERAK%k (DATLPDILY1/EIS23)
ROWTUTOFEREIZEDPD I ORBEM~RE. O
B2 ho—)Vs2BR & LT, pAHNPDILY1A> SPDICDNA £8
SBEBRVWEIPO-ITSAIRpAHEBWTEDS
N-BEERG QAL/BIS2) EZUTEALE. TLb—F
+tDan=—-%50l®SD (—His. —Leu) i
ICEEL 30CT2HMRBIEN L. CONMSRRE]
00u] 25nlDYPDFMITERFE3 0T 2 4RMIR
BIZRL, §5hABRK 1. 5ol Z2R09BIChHITFD
EHE500u] EENRL, TNRXEFOISY /) —NEM
ARS®KPTIHEBR L. ZNEROSRRITHIT
Bt hOREH S ORI BHELRE L TERLELD
INPL—F - L OREGHRLE. Bo5N-HLRE1
Oul ®SDS—PAGERY > IVEHK (62.5mM T
ris-EC1(pH6.8). 2% SDS. . 5%B-RAIhH7rL
7=, 0.005%7OET /) —NTI—BLLK20
%7V ] KBEMRL. 5HMEABBSDS-PAG
7V—F4/20-1010 CE—{L2BESKRALHRD T
BRAkBET- . kBROYINEREHE (0.15%2 <

P—113

FEITRVHSASERBHIS 234k [RBE¥E2-57 50 >—TVN7>bTh—, 10%HBBLU40%AY
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23
J—)) Thawn REE (1 0%HBEBLU40% R
&= CRUERPORRSBHERRE L. =
O ATREELELTIFAT72YS5—Eb (TR
94, 0005V k&, TIMETIIVS I (67,000 . F
RFNTI 43,0000 . H—R=w I 7>ERS—F
(30,000) . KEFVTL A EESF— (20,0000 B
Ya—-S7 R7INTI (14,0000 2BNnE (56
B) . O#FR. pAIPDILYlIC & > THREGR L MG
HIS23&%7T. 2FR#M55 005V FOPD 1 OSR
B E hic, 4
[0076) EbPDI1DOHS ARESWBICHTSHE
tEoBBIBIT5HSABLUPD | O#REBIRER
WT. EFPD I OHS ARBSRICHT 2HREUT
DFEMEI L > TR,
[0077) a2 hO—=VTS5AI KpAHBXUE b
PD 1 R#E TS5 A I FpAMPDILYIFhEhIc Lk - THE
EMUABEHI S23#%, HBpAH/HI S 2 3%
L UpARLPDILYL /BIS23 #koMMY Lo D=— 5%
D&E£425DlDSD (—His. ~Leu) BHicEE
L30CT2 4RMaISRETo. COMEMKL 0
0ul 2ENENSIOYPDEBICHEML 3 0TT2
ARRIRRER TR0, SRERPSNETRAIS
HicXDSDS-PAGERORHEEBHELSDS-P
AGE2fizok GBTR) . oy I ERANT.
BH/OHS AR BRET S b A—%— (IMAGE ANALYS
IS SYSTEN , 577 aRS48) CERLL. PDIOD
HREBIc I BHS ADRBZSBROETLERET- (GE58
K . zO#%%. pAH/HI1 S 2 38 T30, 9308,/
.52

(13)

10

HBA¥6—-38771
2]

1 F7-pAHRPDILY1/HIS23 #%kTHR U <1.50m8/1 OHS
AZHWBLTHED, BEBHIS 2 3%kkBITBLFPD
1 DH#REICED, HSADHRRIILETHE 0%D
wmERLx,.
{o0078)
(REIOZR] x0T, L FOBETLII> TV SO
BEAEI—RTBDNAEERSOFA L PANT2L R
AVAS-EREFLHSRIBRBETEANS L
2D, EFPD 1 OKBEEROFREZND THEIIL
EHOTHB. ZhickD, ZOFER. S-SKEAD
HIIBWEORATHAABEERITE2REAROE
B ZRETIDIIABIORBERFERELTHNWS
TENTED., ERRETFI¥NICEESNARELE
AROBERHLICHRENTHZLEXOSN. ZOBKROR
BEMOFRARNIRTIFRORHEAR/IELZLIZL
D, TORARIRTF ROBEARIC L IEESRE
EREEL T ENAfEE0 7. EOM. BISTHREE
LTHERATES.
[0079])
(3275
EFES: 1
EFRORE : 2454
EFoN : B
(0} . < - |
bPROoP—: EEAR
BF DA : cDNA to mRNA
EiFE: E MNFBXIZBRE At 11 (DNASA TS5 U— (C]
ontech#)

GAATTCCGGG GGCGACGAGA GAAGCGCCCC GCCTGATCCG TGTCCGAC ATG CTG CGC 57

Met Leu Arg
-15

C6C GCT CTG CTG TGC CTG GCC 6T6 6CC GCC'CIG GTG C6C GCC GAC GCC

Arg Ala Leu Lev Cys Leu Ala Val Ala Ala Leu Val Arg Ala Asp Ala
-10 -5 1

CCC GAG GAG GAG GAC CAC GTC CTG GTG CTG CGG AAA AGC AAC TIC GCG

Pro Glu Glu Glu Asp His Yal Leu Yal Leu Arg Lys Ser Asn Phe Ala

5 10 15
GAG GCG CTG GCG GOC CAC AAG TAC CTG CTG GTG GAG TTC TAT GCC CCT
Glu Ala Leu Ala Ala His Lys Tyr Leu Leu Val Glu Phe Tyr Ala Pro
20 25 30

TG6 TGT GGC CAC TG6C AAG GCT CTG GCC CCT GAG TAT GCC AAA GCC GCT

Trp Cys Gly His Cys Lys Ala Leu Ala Pro Glu Tyr Ala Lys Ala Ala

35 . 40 45 50

GGG AAG CTG AAG GCA GAA GGT TCC GAG ATC AGG TTG GCC AAG GTG GAC

Gly Lys Leu Lys Ala Glu Gly Ser Glu Ile Arg Leu Ala Lys Val Asp
55 60 65

GCC ACG GAG GAG TCT GAC CTG GCC CAG CAG TAC GGC GTG CGC GGC TAT

Ala Thr Glu Glu Ser Asp Leu Ala Glo Gln Tyr Gly Val Arg Gly Tyr

70 75 80
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105

153

201

249

297

345



(14)

25 %

CCC ACC ATC AAG TTC TTC AGG AAT GGA GAC ACG GCT TCC CCC AAG GAA
Pro Thr 1le Lys Phe Phe Arg Asn Gly Asp Thr Ala Ser Pro Lys Glu
85 90 9% .
TAT ACA GCT GGC AGA GAG GCT GAT GAC ATC GTG AAC TGG CTG AAG AAG
Tyr Thr Ala Gly Arg Glu Ala Asp Asp Ile Val Aso Trp Leu Lys Lys
100 105 110
CG6C ACG GGC CCG GCT GCC ACC ACC CTG CCT GAC GGC GCA GCT GCA GAG
Arg Thr Gly Pro Ala Ala Thr Thr Leu Pro Asp Gly Ala Ala Ala Glu
115 120 125 130
TCC TIG GTG GAG TCC AGC GAG GTG GCT .GTC ATC GGC TTC TTC AAG GAC
Ser Leu Val Glu Ser Ser Glu Val Ala Val Ile Gly Phe Phe Lys Asp
135 140 145
GTIG GAG TCG GAC TCT GOC AAG CAG TTT TTG CAG GCA GCA GAG GCC ATC
Val Glu Ser Asp Ser Ala Lys Gln Phe Leu Gln Ala Ala Glu Ala Ile
150 155 160
GAT GAC ATA CCA TTT GGG ATC ACT TCC AAC AGT GAC G6TG TTC TCC AAA
Asp Asp Ile Pro Phe Gly Ile Thr Ser Asn Ser Asp Val Phe Ser Lys
165 . 170 175
TAC CAG CTC GAC AAA GAT GGG GTT GTC CTC TIT AAG AAG TTT GAT GAA
Tyr Gln Leu Asp Lys Asp Gly Val Val Leu Phe Lys Lys Phe Asp Glu
180 185 190
GGC CGG AAC AAC TTT GAA GGG GAG GTC ACC AAG GAG AAC CTG CIG GAC
Gly Arg Asn Asp Phe Glu Gly Glu Val Thr Lys Glu Aso Leu Leu Asp
195 200 205 210

TIT ATC AAA CAC AAC CAG CTG CCC CTT GIC ATC GAG TTC ACC GAG CAG

Phe Ile Lys His Asn Gln Leu Pro Leu Val Ile .Glu Phe Thr Glu Gin
215 220 225
ACA GCC CCG AAG ATT TTT GGA GGT GAA ATC AAG ACT CAC ATC CTG CTG
Thr Ala Pro Lys Ile Phe Gly Gly Glu Ile Lys Thr His Ile Leu Len
230 235 . 240
-TTC TIG CCC AAG AGT GIG TCT GAC TAT GAC GGC AAA CTG AGC AAC TTC
Phe Leu Pro Lys Ser Val Ser Asp Tyr Asp Gly Lys Len Ser Asn Phe
245 250 . 255
AAA ACA GCA GCC GAG AGC TTC AAG GGC AAG ATC CTG TTC ATC TIC ATC
Lys Thr Ala Ala Glu Ser Phe Lys Gly Lys Ile Len Phe 1le Phe Ile
260 265 270
GAC AGC GAC CAC ACC GAC AAC CAG CGC ATC CTC GAG TTC TTT GGC CTG
Asp Ser Asp His Thr Asp Asn Gin Arg lle Leu Glu Phe Phe Giy Leu
275 280 285 290
AAG AAG GAA GAG TGC CCG GCC GTG CGC CTC ATC ACC CTG GAG GAG GAG
Lys Lys Glu Glu Cys Pro Ala Val Arg Leu Ile Thr Leu Glu Glu Glu
295 300 305
ATG ACC AAG TAC AAG CCC GAA TCG GAG GAG CTG ACG GCA GAG AGG ATC
Met Thr Lys Tyr Lys Pro Glu Ser Glu Glu Leu Thr Ala Glu Arg Ile
' 310 315 320
ACA GAG TTC TGC CAC CGC TTC CTG GAG GGC AAA ATC AAG CCC CAC CTG
Thr Glu Phe Cys His Arg Phe Leu Glu Gly Lys Ile Lys Pro His Len
325 330 335
ATG AGC CAG GAG CTG CCG GAG GAC TGG GAC AAG CAG CCT GTC AAG GTG
Met Ser Glo Glu Leu Pro Glu Asp Trp Asp Lys Gln Pro Val Lys Val

4BF6-38771

393

441

489

537

585

633

681

729

77

825

873

921

969

1017

1065

1113

1161



ERES: 2
BHAIDEE 1645
BRI « B

(15)
Y14 i b8
340 345 : 350
CTT GTT GGG AAG AAC TTT GAA GAC GTG GCT TTT GAT GAG AAA AAA AAC
Leu Val Gly Lys Asn Phe Glu Asp Val Ala Phe Asp Glu Lys Lys Aso
355 360 365 370
GTC TTT GIG GAG TTC TAT GCC CCA TGG TGT GGT CAC TGC AAA CAG TTG
Val Phe Val Glu Phe Tyr Ala Pro Trp Cys Gly His Cys Lys Gln Leu
375 380 385
GCT CCC ATT TGG GAT AAA CTG GGA GAG ACG TAC AAG GAC CAT GAG AAC
Ala Pro Ile Trp Asp Lys Leu Gly Glu Thr Tyr Lys Asp His Glu Asn
390 - 395 400
ATC GTC ATC GCC AAG ATG GAC TCG ACT GCC AAC GAG GIG GAG GCC GTC
Ile Val 1le Ala Lys Met Asp Ser Thr Ala Asn Glu Val Glu Ala Val
405 410 415
AAA GTG CAC AGC TTC CCC ACA CTC AAG TTC TIT CCT GCC AGT GCC GAC
Lys Val His Ser Phe Pro Thr Leu Lys Phe Phe Pro Ala Ser Ala Asp
420 425 430
AGG ACG GTC ATT GAT TAC AAC GGG GAA CGC ACG CTG GAT GGT TTT AAG
Arg Thr Val Ile Asp Tyr Asn Gly Glu Arg Thr Leu Asp Gly Phe Lys
435 440 445 450
AAA TTC CTG GAG AGC GGT GGC CAG GAT GGG GCA GGG GAT GAT GAC GAT
Lys Phe Leu Glu Ser Gly Gly Gin Asp Gly Ala Gly Asp Asp Asp Asp
455 460 465
CTC GAG GAC CTG GAA GAA GCA GAG GAG CCA GAC ATG GAG GAA GAC GAT
Leu Glu Asp Leu Glu Glu Ala Glu Glu Pro Asp Met Glu Glu Asp Asp
470 475 480 4
GAT CAG AAA GCT GTG AAA GAT GAA CTG TAA TACGCAAAGC CAGACCCGGG
Asp Gln Lys Ala Val Lys Asp Glu Leu #
485 490
CGCTGCCGAG ACCCCTCGGG GGCTGCACAC CCAGCAGCAG CGCACGCCTC CGAAGCCTGC
GGCCTCGCTT GAAGGAGGGC GTCGCCGGAA ACCCAGGGAA CCTCTCTGAA GTGACACCTC
ACCCCTACAC ACCGTCCGTT CACCCCCGIC TCTTCCTTCT GCTITTTCGGT TITTGGAAAG
GGATCCATCT CCAGGCAGCC CACCCTGGTG GGGCTTGTTT CCTGAAACCA TGATGTACTT
TTTCATACAT GAGTCTGTCC AGAGTGCTTG CTACCGTGIT CGGAGICTCG CTGCCTCCCT
CCCGCGGGAG GITTCTCCTC TTTTIGAAAA TTCCGTCTGT GGGATTTTTA GACATITITC
GACATCAGGG TATTTGTTCC ACCTTGGCCA GGCCTCCTCG GAGAAGCTTG TCCCCCGIGT
GGGAGGGACG GAGCCGGACT GGACATGGTC ACTCAGTACC GCCTGCAGTG TCGCCATGAC
TGATCATGGC TCTTGCATTT TTGGGTAAAT GGAGACTTCC GGATCCTGTC AGGGTGTCCC
CCATGCCTGG AAGAGGAGCT GGTGGCTGCC AGCCCTGGGG CCCGGCACAG GCCTGGGCCT
TCCCCTTCCC TCAAGCCAGG GCTCCTCCTC CTGTCGTGGG CTCATTGTGA CCACTGGCCT
CTCTACAGCA CGGCCTGTGG CCTGTTCAAG GCAGAACCAC GACCCTTGAC TCCCGGGTGG
GGAGGTGGCC AAGGATGCTG GAGCTGAATC AGACGCTGAC AGTTCTTCAG GCATTTCTAT
TTCACAATCG AATTGAACAC ATTGGCCAAA TAAAGTTGAA ATTTTACCCA CCCAAAAAAA
AAAAAAAAAA CCCGAATTC
SFO® : —FH
rROD—: EHSAR

ﬁﬁ$6—3§771
1209
1257
1305
1353
1401
1449
1497
1545
1595

1655
1715
1775
1835
1895
1955
2015
2075
2135
2195
2255
2315
2375
2435
2454

EFAOER : thoEB ESRDNA)

.52
ATG AAG TGG GTT ACC TTC ATC TCT TIG TTG
Met Lys Trp Val Thr Phe Ile Ser Leu Leu
-20 -15
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TTC TTG TIC TCT TCT GCT TAC TCT AGA GGT GIT TIC AGA AGG GGC GCC
Phe Leu Phe Ser Ser Ala Tyr Ser Arg Gly Val Phe Arg Arg Gly Ala
-10 -5 1
CCC GAG GAG GAG GAC CAC GIC CTG GTG CTG CGG AAA AGC AAC TTC GCG
Pro Glu Glu Glu-Asp His Val Leu Val Leu Arg Lys Ser Asn Phe Ala
5 10 15
GAG GCG CTG GCG GCC CAC AAG TAC CTG CIG GIG GAG TTC TAT GCC CCT
Glu Ala Leu Ala Ala His Lys Tyr Leu Leu Val Glu Phe Tyr Ala Pro
20 25 30
TGG TGT GGC CAC TGC AAG GCT CTG GCC CCT GAG TAT GCC AAA GCC GCT
Trp Cys Gly His Cys Lys Ala Leu Ala Pro Glu Tyr Ala Lys Ala Ala
35 40 45 50
GGG AAG CTG AAG GCA GAA GGT TCC GAG ATC AGG TTG GCC AAG GTG GAC
Gly Lys Leu Lys Ala Glu Gly Ser €lu Ile Arg Leu Ala Lys Val Asp
55 60 65
GCC ACG GAG GAG TCT GAC CTG GCC CAG CAG TAC GGC GTG CGC GGC TAT
Ala Thr Glu Glu Ser Asp Leu Ala Glr Gln Tyr Gly Val Arg Gly Tyr
70 75 80
CCC ACC ATC AAG TIC TTC AGG AAT GGA GAC ACG GCT TCC CCC AAG GAA
Pro Thr -Ile Lys Phe Phe Arg Asn Gly Asp Thr Ala Ser Pro Lys Glu
85 90 95
TAT ACA GCT GGC' AGA GAG GCT GAT GAC ATC GIG AAC TGG CTG AAG AAG
Tyr Thr Ala Gly Arg Glu Ala Asp Asp Ile Val Asn Trp Leu Lys Lys
100 105 110
CGC ACG GGC €CG GCT GCC ACC ACC CTG CCT GAC GGC GCA GCT GCA GAG
Arg Thr Gly Pro Ala Ala Thr Thr Leu Pro Asp Gly Ala Ala Ala Glu
115 - 120 125 130
TCC TTIG GTG GAG TCC AGC GAG GTG GCT GTC ATC GGC TTC TTC AAG GAC
Ser Leu Val Glu Ser Ser Glu Val Ala Val Ile Gly Phe Phe Lys Asp
135 140 145
GTG GAG TCG GAC TCT GCC AAG CAG TTT TTG CAG GCA GCA GAG GCC ATC
Val Glu Ser Asp Ser Ala Lys Gln Phe Leu Gln Ala Ala Glu Ala Ile
150 155 160
GAT GAC ATA CCA TTT GGG ATC ACT TCC AAC AGT GAC G6TG TTC TCC AAA
Asp Asp 1le Pro Phe Giy Ile Thr Ser Asn Ser Asp Val Phe Ser Lys
165 170 175
TAC CAG CTC GAC AAA GAT GGG GTT GIC CTC TIT AAG AAG TTT GAT GAA
Tyr Glo Leu Asp Lys Asp Gly Val Val Leu Phe Lys Lys Phe Asp Glu
180 185 190
GGC CGG AAC AAC TTT GAA GGG GAG GTC ACC AAG GAG AAC CTG CTG GAC
Gly Arg Asn Asn Pbe Glu Gly Glu Val Thr Lys Glu Asn Leu Leu Asp
195 200 205 210
TTT ATC AAA CAC AAC CAG CTG CCC CTT GTC ATC GAG TTC ACC GAG CAG
- Phe e Lys His Asn Gln Len Pro Leu Val Ile Glu Phe Thr Glu Gln
215 220 225
ACA GCC CCG ‘AAG ATT TTT GGA GGT GAA ATC AAG ACT CAC ATC CIG CTG
Thr Ala Pro Lys Ile Phe Gly Gly Glu Ile Lys Thr His Ile Leu Len
230 235 240
TTC TIG CCC AAG AGT GTG TCT GAC TAT GAC GGC AAA CTG AGC AAC TTC
Phe Leu Pro Lys Ser Yal Ser Asp Try Asp Gly Lys Leu Ser Asn Pbe
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31 32

245 250 255
AAA ACA GCA GCC GAG AGC TTC AAG GGC AAG ATC CTG TTC ATC TTC ATC
Lys Thr Ala Ala Glu Ser Phe Lys Gly Lys Ile Leu Phe Ile Phe Ile
260 265 270
GAC AGC GAC CAC ACC GAC AAC CAG CGC ATC CTIC GAG TTC TTT GGC CTG
Asp Ser Asp His Thr Asp Asn Gln Arg Ile Leu Glu Phe Phe Gly Leu
275 280 285 290
AAG AAG GAA GAG TGC CCG GCC GTG CGC CTC ATC ACC CTG GAG GAG GAG
Lys Lys Glu Glu Cys Pro Ala Val Arg Leu Ile Thr Leu Glu Glu Glu
- 295 300 305
ATG ACC AAG TAC AAG CCC GAA TCG GAG GAG CTG ACG GCA GAG AGG ATC
Met Thr Lys Tyr Lys Pro Glu Ser Glu Glu Leu Thr Ala Giu Arg Ile
310 315 320
ACA GAG TTC TGC CAC CGC TTC CTG GAG GGC AAA ATC AAG CCC CAC CTG
Thr Glu Phe Cys Bis Arg Phe Leu Glu Gly Lys Ile Lys Pro His Leu
325 330 335

ATG AGC CAG GAG CTG CCG GAG GAC TGG GAC AAG CAG CCT GTC AAG GTG -

Met Ser Gin Glu Leu Pro Glu Asp Trp Asp Lys Glo Pro Val Lys Val
340 345 350
CTT GTT GGG AAG AAC TTT GAA GAC GTG GCT TTT GAT GAG AAA AAA AAC
Leu Val Gly Lys Asn Phe Glu Asp Val Ala Phe Asp Glu Lys Lys Asn
355 360 365 370
GIC TIT GTG GAG TTC TAT GCC CCA TGG TGT GGT CAC TGC AAA CAG TTG
Val Phe Val Glu Phe Tyr Ala Pro Trp Cys Gly His Cys Lys Gln Leu
375 380 385
GCT CCC ATT TGG GAT AAA CTG GGA GAG ACG TAC AAG GAC CAT GAG AAC
Ala Pro lle Trp Asp Lys Leu Gly Glu Thr Tyr Lys Asp His Glu Asn
390 395 400
ATC GTC ATC GCC AAG ATG GAC TCG ACT GCC AAC GAG GIG GAG GCC GTC
Ile Val lle Ala Lys Met Asp Ser Thr Ala Asn Glu Val Glu Ala Val
405 410 415
AAA GTG CAC AGC TTC CCC ACA CTC AAG TTC TIT CCT GCC AGT GCC GAC
Lys Val His Ser Phe Pro Thr Leu Lys Phe Phe Pro Ala Ser Ala Asp
420 425 430
AGG ACG GTC ATT GAT TAC AAC GGG GAA CGC ACG CTG GAT GGT TTT AAG
Arg Thr Val Ile Asp Tyr Asn Gly Glu Arg Thr Leu Asp Gly Phe Lys
435 440 445 450
AAA TTC CTG GAG AGC GGT GGC CAG GAT GGG GCA GGG GAT GAT GAC GAT
Lys Phe Leu Glu Ser Gly Gly Gin Asp Gly Ala Gly Asp Asp Asp Asp
455 460 465
CTC GAG GAC CTG GAA GAA GCA GAG GAG CCA GAC ATG GAG GAA GAC GAT
Leu Glu Asp Leu Giu Glu Ala Glu Glu Pro Asp Met Glu Glu Asp Asp
470 475 480

GAT CAG AAA GCT GTG AAA GAT GAA CTG

Asp Glo Lys Ala Val Lys Asp Glu Leu

485 490
FRo2—: EER
ENo#EFH: YN0 8

E%l
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33 34!

Gly Ala Pro Glu Glu Glu Asp His Val Leu Val Leu Arg Lys Ser Asp
1 5 10 15
Phe Ala Glu Ala Leu Ala Ala His Lys Tyr Leu Len Val Glu Pbe Tyr
20 ) 25 30
Ala Pro Trp Cys Gly Eis Cys Lys Ala Leu Ala Pro Glu Tyr Ala Lys
35 40 45
Ala Ala Gly Lys Leu Lys Ala Glu Gly Ser Glu Ile Arg Leu Ala Lys
50 55 ' 60
Val Asp Ala Thr Glu Glu Ser Asp Leu Ala Gln Gln Tyr Gly Val Arg
65 » 70 . 75 80
Gly Tyr Pro Thr Ile Lys Phe Phe Arg Asn Gly Asp Thr Ala Ser Pro
85 90 95
Lys Glo Tyr Thr Ala Gly Arg Glu Ala Asp Asp Ile Val Asn Trp Leu
100 105 - 110
Lys Lys Arg Thr Gly Pro Ala Ala Thr Thr Len Pro Asp Gly Ala Ala
115 : 120 125
Ala Glu Ser Leu Val Glu Ser Ser Glu Yal Ala Val Ile Gly. Phe Phe
130 - o 135 140
Lys Asp Val Glu Ser Asp Ser Ala Lys GIn Phe Leu Gln Ala Ala Glu
145 150 155 160
Ala Ile Asp Asp Ile Pro Phe Gly Ile Thr Ser Asn Ser Asp Val Phe
‘165 170 175
Ser Lys Tyr Gln Leu Asp Lys Asp Gly Val Val Leu Phe Lys Lys Phe
180 185 190
Asp Glu Gly Arg Asn Asn Phe Glu Gly Glu Val Thr Lys Glu Aso Leu
195 200 205 '
Leu Asp Phe Ile Lys-His Asn Gln Leu Pro Leu Val Ile Glu Phe Thr
210 215 220
Glu Glo Tbr Ala Pro Lys Ile Phe Gly Gly Glu Ile Lys Thr His Ile
225 230 235 240
Leu Leu Phe Leu Pro Lys Ser Val Ser Asp Tyr Asp Gly Lys Leu Ser
245 250 : 255
Asn Phe Lys Thr Ala Ala Glu Ser Phe Lys Gly Lys 1le Leu Phe Ile
. . 260 265 270
Phe Ile Asp Ser Asp His Thr Asp Aso Gln Arg Ile Leu Glu Phe Phe
275 280 285
Gly Leu Lys Lys Glu Glu Cys Pro Ala Val Arg Leu Ile Thr Leu Glu
290 295 300 )
Glu Glu Met Thr Lys Tyr Lys Pro Giu Ser Glu Glu Leu Thr Ala Glu
305 310 315 320
Arg Tle Thr Glu Phe Cys His Arg Phe Leu Glu Gly Lys Ile Lys Pro
- 325 330 335
His Lea Met Ser Gln Glu Leu Pro Glu Asp Trp Asp Lys Gln Pro Val
340 345 350
Lys Val Leu Val Gly Lys Asn Phe Glu Asp Val Ala Phe Asp Glo Lys
355 360 365
Lys Asn Val Phe Val Glu Phe Tyr Ala Pro Trp Cys Gly His Cys Lys
370 375 380
Glp Len Ala Pro Ile Trp Asp' Lys Leu Gly Glu Thr Tyr Lys Asp His
385 390 395 400
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35 36

Glu Asn Ile Val Ile Ala Lys Met Asp Ser Thr Ala Asn Glu Val Glu
405 410 415
Ala Val Lys Yal His Ser Phe Pro Thr Leu Lys Phe Phe Pro Ala Ser
420 425 430
Ala Asp Arg Thr Val Ile Asp Tyr Asn Gly Glu Arg Thr Leu Asp Gly
435 . 440 445
Phe Lys Lys Phe Leu Glu Ser Gly Gly Glo Asp Gly Ala Gly Asp Asp
450 455 460
Asp Asp Leu Glu Asp Leu Glu Glu Ala Glu Glu Pro Asp Met Glu Glu

RE¥6-38771

465 470

Asp Asp Asp Gln Lys Ala Val Lys Asp Glu Leu
490

485
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e,

Gly Ala Pro 6

AGA GGT GIT TIC AGA
Arg Gly Val Phe Arg Arg

__HSAT7V7'D K2R
TAC TCT
la Tyr Ser

A
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Leu L

T

AAG TBG GTT ACC TTC ATC TH
Lys Tp Val Thr Phe jle Se

...ATG
Met

G TTC TTG TIC TCT TCT
eu Phe Leu Phe Ser Ser
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